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could learn from him, there feemed to be notezfovh 
for this fuppofition*. He is long fince perfedly recof 
vered^ 

lam, Sir^ 

Your moft obedient 

Moft humble fervant,. 

Charlton. WQllaftoEu 
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XGVIII. Ohfervatiom on the T^ides in the 
JJland of St. Helena : in a Letter from the 
Rev. Nevil Mafkelyne, ^. M. F. R. S. to 
Thomas Birch, jD. D. Secretary to the 
Royal Soci0jy. 

Reverend Sifj 
jicadNoy. 18, Ij^TOT having met With any obferva- 
' JL^ tions of the tides made in a place 
fo near the line as thky or at an iBand fituated in the 
middle of fo large an oeean^ I was defirous of mak- 
ing fome experiments on this fubjed. For this pur- 
pofe I had a poft about m foot long erefted in a con- 
venient place in the harbour before James's fort„ 
which was the propereft fituation that could be found,, 
being to the leeward part of the ifland, where fhips 
may ride at anchor fafely all the year round. 

One fide of it v^s painted black, over which white 
ilrokes were painted at the diftance of 3 inches,, 

I which. 
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which were marked with the figures i, 2, 3, &c. 
according to the order of the ftrokeSj reckoning up- 
wards from the bottom. The water funk down to 
about the figure o at the new and full moons 5 but 
as the water would often fink lower than this by the 
continual undulation, which it has even in the caimeil 
times, and as it was by taking a medium between the 
greateft and leaft heigl'its of the water by the fide of 
the poft in this undulation that I was to infer the true 
and proper height, I was therefore obliged to have 
the poft lengthened by a 'piece at the bottom marked 
with ftrokes as the poft it felf, only with this difter- 
ence, that the figures were fet on from o down- 
wards, as in the poft they were fet from o upwards. 
The obfervations wherethe water funk below o were 
reckoned minus with refpeCt to thofe where it rofe 
above o, which were reckoned plus: and a proper 
regard was had to this difiference, in inferring the 
true height, in fuch circumftances, from a medium 
between feveral obfervations of the alternate rife and 
fall of the water. 

But here you will perhaps think it incumbent upon 
Hie to clear my felf from an objedion, which at firft 
fight may feem to render dubious the whole of my 
experiments. The alternate rife. and fall of the water 
is generally fo confiderable that any one would be apt 
to conclude it impoflible to find the true height of 
the water to a fufiicient degree of exadnefs. In an- 
fwer to this objedion I can truly afi-irm, that I always 
found the mediums of each fucceffive rife and fall to 
agree very nearly together, except in very great fwells; 
from whence I was naturally led to conclude, that, by 
taking the ruedium of a great number of fuch obfer- 

vatious. 
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vations, I {hould obtain the true height of the water 
to a confiderable degree of exadnefs. I therefore 
generally made 40 or 50 obfervations, and fometimes 
more than too, if the rife and fall of the water 
feemed very irregular. And that liich a method of 
procedure renders the obfervations very conliftent with 
themfelves appears from infpeding of them : for 
about the times of high and low tide, when the 
water is ftationary for a long while together, different 
obfervations give the fame altitude with a very little 
difference ^ and where the water is riling or falling at 
the fafteft, the obfervations will fhe w a fenfible JE^ife or 
fall in the fpace of a very few minutes. 

In order to find if a fenfible difference could arife 
from any peculiar difference in different people's man- 
ner of judging of the altitude of the water, I defired 
Mr. Charles Mafon, to whom we are indebted for a 
mofl: excellent obfervation of the tranfit of Venus at 
the Cape of Good Hope, to obferve the water at the 
fame time I did, and in the refult of trials made at 
different times we feldom differed more than ^ of 
one of the divifions of the poft, and never -rV**% ^^at 
is never fo much as half an inch. I cannot on this 
occafion omit doing Mr. Mafon the juftice to acknow- 
ledge the advantage I received from his frequent at- 
fiftance in making of thefe obfervations, which it was 
in a manner impoffible for one to have compleated 
alone, on account of the almoft conftant attendance 
they required, and my living at forae diftance from 
th e water fide. 

The following example of my method of making 
thefe obfervations may ferve to give an idea of the 
whole. When the water funk I took its altitude on 

the 
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the poft at the loweft point, and immediately as it 
rofe again I took it at the higheft^ and repeating the 
experiment in this manner, I at laft took a mean of 
all the obfervations for the true height of the water* 
But ^the medium of the loweft and higheft which 
immediately fucceeded each other feldom differed 
muqh from the medium of them alL The numbers 
on the poft by which the altitudes were taken, are at 
the diftance of 3 inches from each other as I obferved 
before, d November 16, 176 1, 5^ 16 P. M, I took 
the following obfervations of the altitude of the water 
by the fide of the poft 11, 12. 9I, 13^. 10, 12-i, 
9,14-^. 9, i2|:. 9i> 134- i<^> 13- 9> H^ 9» 13- 

The medium of all, vfchich is ii Jt^ for the true 
altitude of the water. Mr, Mafon at the fame time 
by about as many obfervations found 1 1 J^, 

Some times, when the rife and fall of the water 
was very qpick, inftead of taking the more regular 
rife and fall of the water, which fucceed one another 
at longer intervals, I took notice of every the leaft 
rife and fall, in which cafe I had an affiftant to write 
them down as faft aa I told him. As an example of 
this, g December 2, 1 1*^15"^ A.M. by a mean of 
69 obfervations taken in this manner, I found the 
altitude of the water to be 3 .^^-^i and at 1 1^ 2^''^ 
A.M. by a mean of 52 obfervations taken at the 
niore regular rifing and tailings of the water, I found 
the altitude to be 3 ,1^. 

I always looked at my watch before I began to 
note the height of the water, and looked at it again 
when I had finiflied the experiment ^ the medium 
of the two times I fet down as the true time of the 

obfervatioa. 



[ 59^ 1 

obfervation. The times fet down are exadt to the 
minute. 

What I endeavoured to attain bythefe experiments 
was the altitudes of high and low water, and the 
times of their happening, I generally began to ob-^ 
ferve th^ water fome time before the expedled time 
of high or low water, and continued the obfervations 
till the water either fell or roie. But it appears from 
the experiments that the water does not vary fenfibly 
for 20 minutes or more from the times of high or 
low water. On this account it was impoffible to find 
thefe times by dired obfervation, to any degree of 
accuracy ; I therefore took equal altitudes of the water 
bofore and after, from whence thefe times may be 
inferred with fome degree of exaftnefs ; you will 
perceive, by the times, that many of the obfervations 
were made in th^ night. In this cafe a perfon held 
a Ian thorn to give light to the water, and the figures 
on the poft, raifing and finking the lanthorn alter- 
nately, as the water rofe or fell, while I obferved the 
altitude of the water by the poft. 

I think that nothing remains further to be faid, in 
explanation of the obfervations, but to take notice of 
the contents of each column in the table of obferva- 
tions. The firft column contains the day of the 
month; the fecond fhews the apparent time; the 
next column contains the altitude of the water accord- 
ing to the figures on the poft, which are each 3 inches 
afunder, derived from a mean of feveral obfervations, 
the number of which is fet down in the following 
column. The figures H. L. in this column fignify 
that thefe are the altitudes at high and low water. 
The laft column contains remarks on the ftate of the 

water, 
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water, chiefly fhewing what might create any dejree 
of uncertainty in the obferv^tions. Some of the al- 
titudes ar^ marked with z dcts thus : and fome with 
4 thus ;: . The firfl: imxk h to fliew ihat the alti- 
tudes are to be efteemed doubtful on account of cir- 
cumftances attending them: and the fecond mark is 
to fhew that they are very doubtful. 

I ihall fay nothing with refpeft to any conclufions 
that may be drawn from the above obfervations, ex- 
cept that the greateft rife and fall of the water^ that 
I have obferved, at the fyfigies of the Sun and Moon, 
is about 13 divifions of the poft or 39 inches, jjad 
that the imalleft rife and Call m (he quadratures, is 
fomewhat lefe than 7 divifions of ^e poft, or akiut 
ao inches y and that the iiie^n time of high water 
happens 2^ 15"^ after the Moon's pafling the meri- 
dian, though in the courfe af every fortnight the faid 
interval is vocy much varied hj the diflferQnt influence 
of the fun at^ifferent times^ as the4heory requires. 

2 am, Sic^ 

¥air moft ob^knt, 
«t. Helena, Jan. Humble fervant. 

If ml Maikekne, 



Lll. 4.G Oi- 
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Obfervatiom of the Tides made in the Harbour 
at James's Fort, St. Helena, by the Rev. 
N^vil Mafkelyne, A. M F. R, S, 



Read November 1 8, 1762. 
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3 

4 

4 

5 

6 

6 

8 



mmmmtmma 



10, 
10, 

9y 
6, 

5. 
I. 
I, 

4» 

5. 

5* 

9» 
10, 

«o, 
10, 

9. 
9> 
5» 



8 36 A. 

9 45 A. M. 

10 49 A. M. 

11 23 A. M. 
II 25 A. M. 

o 22 P. M. 
o 57 P. M. 

2 13 P. M. 

3 54 P. M. 

5 40 P. M. 

6 19 P. M. 

7 13 P. M, 
I 8 54 P. M. 

Vol, LIU 



1 

2 

2 

2 
2 

3 

•i 

10 
ic 



8 



3 
I 

6 



7 
2 





o 

8 

9 
o 

3 

4 
I 

5 

3 
3 

7 

4 
6 

I 
5 



1 

5 

2 

3 
3 

7 

7 

4 

7 

4 
o 

5 



«3S 

4> 

36 

74 

43 

44 
68 



Si 

56 

75 
73 
54 

43 

40 

44 
H42 

64 

5? 
S3 
45 






I n 

[L6 

75 

30 

49 

79 
48 

«42'. 
50. 

57 



6 I 62 
4H 



Mlii 



MiaiM 



f a. 



>ay of ob- 
servation. 



Apparent time 



[ 600 J 



Dec. 
g 2. I 9 52 A. M. 

10 15 A. M. 

IX 1$ A. M. 



II 21 A, M. 

II 54 A. M. 

33 P. M. 

1 34 P. M. 

3 51 P. M. 

4 la P. M. 

5 57 P- M. 

6 21 P, M. 

6 49 P. M. 

7 55 P. M. 



The 
height* 



4> 9 
4j 3 

3*45 



3,68 



at 3. 



7 47 A.M. 

8 2a A. M. 



3, 
3» 
4, 
6, 

7t 
9» 
9^ 



I 

3 
I 

2 

X 

4 
9 



S2t 
93 



9t 7 
8, 8 



9t 3 
8, 5 



L115 

74 

87 

95 
127 

94 
H73 

91 
43 



By a mean of 60 obferva^ 
tions taken as raft as pof- 
fible at every tlie leaffi rife 
and fall. 

Taken from the greateft 
and more regular rifes and 
falls by a mean of 52 ob- 
fervations* 



mm* 



55 



{ 



gr^t fwelh 

A greater fwell, obfcrving 

fomewhat uncertain all 

this d^y. 
very great fwelK 



yA g;reat fwellj but very 
j f:almat times; obferving 
^* ^ upon the whole fome- 
[^ wJut uncertain. 



The violence of the fwell has fb loofenf d this nails and twifted 
the iron of the poft, that it was neccflary to take it off and 
repair it. 



«*i 



mm 



h 5. The poft was fet up again as near the formex height as 

could be judged. 



5 31 P. M. 

6 49 P. M. 



S* & 



O 6. 



7 44 A. M, 
9 21 A. M. 



mmmm 



8, 3 

9» a 



43 

40 



■•WPfa 



los 

47 



■MMMpi 



*•' 



06. 



fervatioAt 

mmmmmmmmmim 

Nov, 
O 6. 



[ 6oj J 



2) 7- 



^ 8. 



S 9^ 



Apparent timei The 

*^*^ height. 



iAm 



10 

II 

II 

I 

3 

3 

4 
6 

6 

6 

7 



14 A. 
4 A. 

49 A. 

2 P. 

29 P. 

S3P- 
25 P. 
19 P. 

3» P- 
46 P. 

SP- 



M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 



9> S 
9, 

8, I 

7,, 3 

4.! 

3, 8 

4, o 

5, 4 

5. I 

6. 3 

7. I 



t 



8 

8 

10 

ro 

II 

I 

4 

4 

S 
8 



7 A. 
24 A. 

9 A. 
39 A. 
12 A. 

sP. 

9 p. 
46 P. 

30 P. 
27 P. 



M. 

M. 

M. 

M. 

M.l 

M. 

M. 

M. 

M. 

M. 



7. 4 

7. 8 

9» 4 

lOj o 

9» 7 

7. 8 
3. 4 

3> 6 

8, 



8, 

10, 
10, 



9 32 A. M. 
II 14 A. M. 
II 42 A. M. 

o 13 P. M.jio, 

2 o P. M. 

3 51 P. M. 

5 26 P. M. 
I 5 57 P. M. 

6 30 P. M. 



8, 

S. 
3. 

3> 



10 
o 

I 
2 



35 A* 
19 P. 

37 P. 
o P. 

44 P. 



M. 
M. 
M. 
M. 
M. 



9> 

ti, 
I 9. 



5 

3 

5 

5 

5 
o 

o 

7 
o 



9 

I 

8 

4 



H5Q 

59. 
6t1 

49' 
42 

61 

57 

5^ 
36 

75 



MMWMMHHll 



mmm 



mm 



47 
62 

41 
H69 

47 
69 

50 

48 



A great fwell in thefe laft 
obfervations, yet the rife 
^nd fall pretty regular at 
thefmallerfwells, and at 
times the fea pretty calm* 



riHHMi 



SO 

48 

H 49 
72 

54 

85 
46 

69 
49 



{ 



A great fwell in this ob»» 
fervation, but all the o« 
thers tolerably good. 



■wiMMiHtilii 



iMM 



liii 



m 

71 

M89 

72 

66 
4 H n 



t $* 



[ 602 ] 



Dayofob- 
lervaUon* 



Dec* 
S 9- 



% 10. 



? IX< 



1^ Jt2* 



3 a6 P. M. 
6 12 P. M. 
6 38 P. M. 



Apparent time 



5 

I 

X 

13 
6 

6 

7 
8 



3a A. 

I A. 

27 A. 

IJ P. 

33 P- 

I P*. 
51 P. 
59 P. 
38 P. 

sP. 



XV jl • 
JLVJL* 

M. 
M. 

M. 

XVjL* 

M. 

M. 
M. 
M. 
M. 



Thcf 
height. 



8, 2 

2, J t 
2, 6 



,54 
L 31 

57 



Sea viry fmooth adl this 6xf. 



<mm 



8 

8 

8 

II 

2 

2 



8 



9 A. 
32 A. 
51 A. 
17 P. 

35 P. 
51 P. 

23 P. 

58 P. 
19 P. 

59 P« 



Xf 6 

*> 7 
9f 9 

X2> 
I2» O 
12, O 

10, O 

a, % 
I, 9 

I, o 

1, 8 



M.j i> a 
M. If I 
M. It 4 
M. 9f 4 
M.i2f 5 
Mjia> 5 

M. if o 
M. 6, 7 

M* if o 

M»l If 4 



L48 

45 

39 
H 72 

81 

81 

46 
67 

47 
Lioo 



L104 

76 
40 
H47 

47 
37 
3* 
41 
L81 
66 



MHMta 



MliM 



MMHiai 



■Mill 



8 
9 
9 

9 
10 

o 

% 

% 



46 A« 

7 A. 
37 A. 

I A«. 

a6 Aa 
56 A* 
16 A* 
19 P. 
3a P. 
51 P. 



M. 
M, 

M. 
M, 
M. 

MJ 



i> 7 

i» 5 

1,26 

I, 12 

h 3 



«3» 



M.|l2> 



7 
5 

5 

I 

9 



lOI 

76 

,»34 
L78 

69 

5» 

59 

45 

54 
89 



lb ISi 
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Day of ob-j Apparent time 

fervation. 


The 
hi^ight* 


■ 




Dec, 


h f 








1i 12. 


3 7 P. M. 13, H46 








3 36 p- MJ12, i 


55 








4 27 p. M. II, 


39 








5 12 P. M. 


9. a 


43 








5 29 P. M. 


8, 5 


54 






13- 


7 29 A. M. 


3. 7 


67 






^^ 


9 13 A. M. 


0, 9 


46 


, 






9 36 A. M. 


0, 6 


Ls6 








9 57 A. M. 


0, 9 


46 








i-i 38 A. M. 


3. 8 


48 


' 






12 P. M. 


6, 


50 








50 P. M. 


7. 9 


^-^-^ 


f 
1 






3 46 P. M. 


13. 5 


H53 








4 10 P. M. 


i3> 3 


44 








6 15 P. M. 


8. 7 


43 


■_ 






6 37 P. M. 


7.9s 


62 
88 






^ 14- 


7 42 A. M. 


5. 








9 49 A. M. 


0, 6 


r *? 








10 12 A. M. 


0, 3 ■ 


L52 








10 29 A, M. 


0, 3 


5© 








fi 15 A. M. 


0, 8 


45 








51 P. M. 


5. 


46 


' 






3 55 P- M. 


12, 


43 








4 18 P. M. 


12, 4 


1 58 


1 






4 45 P. M. 


12, 4 


Hjo 








5 8 P. M. 


»«> 3 


37 








5 41 P. M. 


". 5 


30 
60 






#15- 


8 46 A. M. 


4*67 








Q 7 A. M. 


3>S7 


40 








10 30 A. M, 
10 59 A, M. 


»>53 
1,26:: 


50 
52 


f A great fwell j 
\ very uncertain, 


obferving 


• 


I r 23 A, M. 


h »S 


L78 


t 




II 51 A. M.j 


I. 7 


S* 








50 P. M, 


3»H 


54 








I 4 ?• M. 


3> 7 


54 


Obferving better* 





9 15- 



T <^04 ] 



Bayefob- 


Apparent time 


The 






fervation. 




height. 






Dec 


h ' 








i 15. 


I 21 P. M. 


4> I 


SI 






I 29 P. M. 


4,64 


54 






4 27 P. M. 


ii>S6 


52 






S 45 P. M. 


12, I 


H66 






6 9 P. M. 


II, 9 


54 






6 27 P. M. 


II, 6 


24 






6 31 P. M. 


11*46 


12 






6 35 P. M. 


">+3 


42 






6 39 P. M. 


11,47 


36 






6 43 P. M. 


II, 


3* 

56 




$ 16. 


9 24 A. M. 


5. 3 






II 25 A. M. 


1,86 


49 






II 45 A. M. 


I, 6 


61 






5 P. M. 


1.54 


L67 






i7 P. M. 


1.75 


43 






2 16 P. M. 


4> 9 


54 






-2 40 P. M. 


5> 5 


52 






4 28 P. M. 


10, 


52 






4 54 P. M. 


II, I 


46 






5 26 P. M. 


ii> 5 


39 






5 53 P- M. 


"> 7 


56 






6 12 P. M. 


12. 3 


H47 






6 33 P. M. 


12,04 


46 




5*17. 


10 29 A. M. 


5jOS 


57 






25 P. M. 


2, I 


61 






48 P. M. 


2> I 


L52 






I 3 P, M. 


2> 3 


62 






3 6r Pr M. 


4j 7 


43 






3 22 p. M. 5, i 


60 






6 20 P. M. 10, 9 


5" 






6 37 P. M. 11,26 


44 






6 55 P. M. 


ir, 6 


H98 




S 18. 


6 46 A. M. 


9, 84 


56 






7 14 A. M. 


9.83 


r, 74 




■' 


J 41 A* M. 


9,84 


H72 





f 18 



0ay of ob4 Apparent time 

fervation* 



Dec. 



h 19. 



■HMW. 



8 I A. M. 
8: 26 A. M. 

8 55 A, M. 

9 14 A. M. 
1 1 26 A, M. 

1 2S P. M. 

2 3 P. M. 
2 28 P, M. 
2 54 P. M. 
4 8 P. M. 
4 36( P* M. 



■ WDM. ' 



"W H WII Ji 



6 56 A. M. 

7 30 A. M. 

7 54 A. M. 

8 29 A, M, 

8 46 A. M. 

9 10 A, M. 
10 15 A. M. 

10 34 A« M. 

11 49 A. M. 

2 28 P* M. 

3 17 P. M. 
3 37 P. M. 

5 51 P. M. 

6 27 P» M. 



© 2Q. 



k-. 



9 
10 

o 
3 

4 

4 



2u ^* IVL. 

57 A. M, 
25 A. M. 
55. P. M. 
45 rP. M. 

I© P, M. 
31 P. M. 
37 P* M. 



C ^<^s ] 



The 
height. 



•MM- mmmmmm 



9, 84 

9. 7 

9>»7 
8,96 

5> 3 
3» 
3. 
z> 

2f 

4> 
5> 



o 
o 

5 

6 

9 
& 



•PWWHN 



8, 2 

9* * 
9> I 
9> 3 
9>o5 

9. 5 

8. 5 
8, 14 

6, 5 



2, 

2, 

2> 
2. 
5» 

6, 



8 
6 

5 
8 

3 
5 



to, I 

ro, 3 

10, o 

6, 2 

3» o: 

2, 2 

2j 6 

5) 3 



6S 
70 
78 

541 
61 

72 
81 

59 
64 

62 



■MMPI 



ilNii 



■Mi 



54 

51 

58 
61 

59 

53 

50 

57 

59 
_ 59 
L 49 

55 

49 Very fmooth all this day, 

57 



I 



48 
H55 
49 
75 
32 

JL#' 44 

53 

46 



WnprK' 



rSwellfoqiikkftothlBgcer- 
I t^m can be done. 

Swells very quick. 

Swells very quick. 

Swells Y0ry quick* 



fervttion* 



Apparent time 



Dec. 

5 21. 



^ 22. 



h f 

8 6 A. M. 
10 25 A. M. 

10 50 A. M. 
n 16 A, M. 

11 40 A. M. 
I 56 P. M. 
% 24 P, M. 

4 38 P. M. 

5 9 P. M, 
5 41 P. M, 



9 8 A. M. 

f I 42 A. M. 

o 6 P. M. 

o 26 P. M. 

2 50 P. M. 

3 10 P. M. 
5 31 P. M. 

5 52 P. M. 

6 22 P. M. 

6 39 P. M. 

7 3 P. M. 



[606] 



The 
height. 



6 
10 

lO 

10 

9 
6 

6 

3 
2 

2 



6 

10 

10 
6 
6 

3 
2 

2 



8 
I 

S 



2 
I 

7 
5 

2 



6 


54 


IS 


52 
H45 


I 


51 


9 


52 


7 


42 


I , 
r 

7 


55 

63 

L 51 



57 



S3 
42 

H52 

SI 

«3 

67 

59 

Ls6 
60 

8e 



H |i»iW»i 



MMMNI 



>*«» 
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